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@ Tiife fnyentSe« fsfets? tis ^nsyrnsSe dstsr§s*Jt csftipbs^^^^ compsing wmi stafeiSsxed pmte3ses,:ifj w^fch a 

fsaJymiiy occyning affiint? ac^d fs?!du<5 (ofnsr than ptoifi^} hss Jjeef? ssi^tesfstut&d vvijh s proii!"!? fesidye at one Of 



TgCHN^CAL FELD 

This invefitiofi rsistes to ooveS s?8i3fSfse<i prcisasesi nucisotid^j secstsjs^ajs isricocii^g the stabifec^ 
8A0KGROUMD ART 

substfates, Bsetstfe of Shs BaciiSus spsctes miireW tws> S)^fSfi8!y«r species of protease, a i^Sirfrai of 
■IS subtliism, 

A mim protease fs as) ©pzyras which ;c3{afys«s hytlrcJlysis of fMJ^iSis todSi SHtl in whisiS^ torn 
m ssssstiai serine residus at Ss)0 acf!v$ sste f H'ft/?©, Hsfi^lsr and Smith ii^7^% Pdndpl^s of gfoiohsniislfy; 
Bt^ Eaition. McGravv-Hii! BooK CompsnV: NY. zn-^Z72]. 

Jim bactensi SJ^ii)© ptsstessssiistve moiscate; m the fssge of 20,000 to 45,000. They f^ydfi>ly?;«5 

Si) simpfe tgrfrtinai i'Sls? s md af s sirfslfsr irt jLcfivi{:y to sujisafy oiic (jhysWoirpissft, slsb ;i stsrins j>rt5t^ass, A rfi?>re 
«S:i!-0¥? tersTj, sik&Sir!0 pfofs&ss, oovsr^ii!) § sub-^groiip. -^ffecfs th« hi^n pH opymurii some of ilh®: sarJf® 
professes, ftofn pH 80 to li 0 [fer toyisw, ses il'f/gSf; Baclsrioiogtesl Bov., 41 711-753 {t9/7)1. 

is? reiatiois to the prei^ent SfK'Sfitlon s sobtfSsirj is a seflnS pvotsase prodwcsd by Srsm-posiJive ^cteria 
or fyixsi. Acoofdifit) tG mcifm ■deSncfim, a ssjbiiiisir! is. & iSSH!^ .pmf«>a$s, wiwein ih& misiim ofXlgroE ths 
iJS a!Tiif)0 sc(d rsssduss --i Sho cats!y!ic tfjad is Asp - His ■■- Ssripoisifiorts 32, M. s«d 221). A vviss ysr!«iy of 
syblHIsms: t?avs Ijosrs Idsfttifisd, mi »8 amino a^id sequesnces of a nymbSf <^ :subti!is!r}s hsv^ Sjssfi 
#tefmf«#, Ihes® Jnd«di5 amofig Olivers ; six syM^i^ifs® from ^^e///«s stfairis, f^m«i>^, sufotiS^^^^^ tSg, 
s«f5t!!i«ifi BPN*, SHfjijsisSn O^rfefjofg. ^ijfetiSsin PY, si,!i>f<fii^in ^iyks^ftCfisa-itieuSv ms^^^^^ 
iHurlhsrs et si. mrZ); J. Blot. Chm:. 247 5828-563?; We^S St sL Nucteic Adds; Rss.; 11 ?9i1- 

se $mN and Fmarl mm); 4- Bactorioi.;: 16S 81 i-mi Jsc0s &t at JI98% i^Mcs. Ados Bes-; 13 8St3- 

mdHiW et si (10861; fef»!. Chem, Hopps-^gytsr; 36^ 421-430; Smndsm »? si (t98S); FE8S 
lETTERS; 1S6 228-232] csf«6 s«b«i!Sif= fmm an ?«;f5nomyn«t3tes, Th^jmiiiJss fi'om rh^moscmm>yC8$ 
WigsriS iMB^GUn et at (1983); FE8S LETTERS, -SSaS ;9S-20SJ, sod sofiQai subijilsiri, prntesnsse K 
ff^rp TrftirdCHlmi sidum [Jsnysrid Mayer n'j'i&y, Bid. Chesr;, Hoppo-Ssyior; 386 $84-4$2l 

as tilgy ifS^fef fof- fsfftovisig pfbtsihac^ous^J^nfe^ 

The Stru'Jiafo of Proiaias 

Piotejisss af;;; gidijuia!' pristiSJf;;; ?jui rnivii cof-ipai^t due io she consjsijefisi-is arnotsrrt oi foiding of thf; 
long po!yp&pad8 ciiaif;. The poiy'poptid'j chaif; sssof-lisiiy consisfs oi tiB "backboiso" sfid iis "sids-gsotips". 
As the peptsds s^snd is piaoar, ooiy rofates sroimd ths C^^N sx:s g«d Sf>o C-C axis sm pormitisci. 
86ts^g«*- «rwt^ .ps ■ C,-N i3ond of a>e poptisig baekfeoos is ^nofsd, by tfje torsfen sngis 4 (pN>, rotalior? 
moimi feo: {ksftd by {psi) fy/se i;.g. CmigMi^ii, T^EJISM); Pm^m^WM. Ffesjsrsan ssxl Company, 
4^ Him York]. Ti^a oboico of fho vaiuss Of iiioss a^giss o! f'>fa!fon is -Tiaiis by assigning tfis sTiaxim^iiTi vakis of 
.*186" (whijph is Msrtiie&i to -ssp ■) to the masimaily e>it8p<fed ehaJo, is Sfse h^?y: sxtei-idesi polypppttde 
cfi3i«, ths C» gad G* at<j.'r!s gfg sif %afss' to each othsf in ths; *eis'* ponfigurafiefJi fiis sngtes ^ 

msigns'.i ihe- vgiue of Q " , Rotaiion ficra this po5;!fioo aroofsd ihe bsnfis so that the aSoms viewed b^hlfsd 
shss ioiaisd btjsxl movs "ooi;ot8;<:iocky¥:ssi" aia asistgnsd oega-ivs vais^iss by d&iinitioi^: ti»5;e "cScickwsso" 
se ars assigsiso posilsvo vaiues. Tf'jus, the vaiuos of ths tss-sien angios iio wifein ti'io rarjgs •iSD"' so + 380", 

Sipcs ths C*-:atoms afs the swiv^i poSfJf; to? the c4"!aif5,. Shs* sids-group^ SH-groups) 3^?oc!st«d witJ? if-s<3 
C, -stems b;K;oiifS5J sii^jm^siy smpoffKrstwith fospsscf tc? te confofmsfiofi of fe molecule; 

Ti)s tern- "cortfoimslsort" dsfinss fin? partstipstioi^ i::f ti;;? soc:o!VCifjry and teriiary s;trLici«f&s ef tse 
poiypepfide cb.m$ m motMrsg fho oyss-aS sfftietufe ef & pmtsio. Tits coiTSCt confOfmaiiOii of a pfoi'Ssfi is of 
Ss prifne tit'i^ftsfics to tfse $p§tei{ic. s*iu(bt«rs s prPtsii^ a^ti^ c-dotfibutes gfesliy fc tiSfe imlqys datasytic 
prppeftie^ (i.ts activity arid spscificityt of enzyrnss and: fheif stafeiiity. 

The amlm acids of poiypsijfides mn. fes dividad ktki-Mjse gesai'ai Qm^fis; rsofspoisj-, yndsargisd paiar, 
ard napfsv^iy or pCfSitsvoiy cftsfpd pofsr amino adds. A pss^siri PiiPlgoitfef submergM in ifs acsissods 
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A i,<;fj ^ttn-^ c y H !e ^ I, 0\ ^ f\ f 1^iv}^>}l^ i< > !vn< ^^^ ^'A</A^ ^ 0'-^, i- < 
^fpift Ava:S 85 S«<f 8] ^ asiio!* Sx-tA) ■5ic?(=i» ^i^i t'i8?n< <^ , ^ i ' ^ ^ 5 jjiv^Sv'^! c>^ < l** 

sre of $ !! s -iiiw ^ ,.i:;ii!^< v '»Uf>s m {\ s^..(^f v(''iv ^!■>v.^ tettvJr^ ^t!Uv. i. ov. «w (v. a*. t ^ 
!s ? iSf ytjr ftjr;.t ^>^^ of r" yrff^s Ttie ?csp ss csi^rd on vowus faUs arid f poj'igs, among t^»se i s 

'^/e, 8<,c-<:>frsi!V IT 12'?7-4.;S5.' s>\- C^ct. ,S i^a%,r^n JJi 1 ' > J M^^S CJO US m I'.j 

2{> IntgrfsStiGrtsiii Ps&seW R^sfeS^tof^ WO SSi^lSSO <C>sfeS Obrfiofate- USA) iiroirfdes a iriSihed fof !f)c«%aS' 
mg {mi sisbiii'iy ot s protsl-i by decfsassE^g the coftijgyraslociS! entfopy of i,!!-ifoidif>g tiie protein.. Ths oisfhod 
is appited on a SU&^tomyc^s rwiglnasus x^/ioss ssomsfss&v it involves suSjslst«{iOR of attsino acid 
■sifSN prolmfe. Of fspfacefnsnt o? -giycihs with sfetie* st pfedifctsd siitsStSofion 

i(\ i!-s!;5;-iis!(or!aS PBimM. Psi5>fk:8lion WO 89.^)^81 § {Genex GarpofSsJiOiV USA) a (rs^sShod for Ci>nri»irfif^g 

i!S niuiatiorts lor si&biii^atiO'i of 5ui)t;i:sins is provided. This; ptibiicalion iisis s oumbsr of smirio aciS muisitoriS 
th5^ hsve been fouftci t&M thssmaiiy stsbiiij-iog mytetieos, Ths fisj eompsss sisbstifetlof? ef ssfihs vfi'^ 

ffiLitagsnesis a;'(d scrsertiog, 8y ti'!!,'? a^^iswd on* of mots jrsoS^iQns are iftbodoood by irostmerti with 
m muiagenteiog a^rvj% and fee meJI^od !?>cfod#s .siibssqusssil; scriesnfng for pmcfocts wi* aSternd psoijettiss, 

l\ is isrs obitKii 05 tnis ^^iv^ji-sSioii to ptoyids swst. proteasss naviog iniptov^d sjabiiiiy, 
35> SUMMAHV OF THE iMVH^TiO^^ 

Ti^s pressDl !!"iY8!itso!i provides nave! sisbiii^od profeases, io wi-tici^ a i^Sfioraiiy ocourrifi^) aniino acid 
rsssclue (c4hsf lltm\ proiins:} has bssn s^bstiioted with s prsiifte fesidye* a! o^^s er fnom positiofis, at whici) 
positi{)fM's) t^ss dihsdra! gtigl^ ^ Iphi) sfid (ps!) constify^s .vafcss witNifi thfei intsw^i^ [■>80'<4><-40 ' sfid 
# -t80''<>J<i80"- J, preforj-biy wilhsf; ma infervois S;-SO'- <*<-40*' im'<'i<Wr'} or [-90' <tJ><-40' ami 
-SO*<i^< urj: aod wiiioh: positson(fif are rsol iocaied in rsQsdfiSf in whisf! the proiease is chaiactesii^&d by 
{50ssesstf}8 se-heiicai dc ^•sh0&t structum, 

Ih as>other ®s;peci. the irsventfon miatss io nmlmM& eequ§f)cs$ encoding the prolsases.. fn further 
aspects, |h?; iovisrUiofi rafetiss {q ad .d>fpti$s§ian vecfcf porfiptisirvg J? ot^Sds^tdiS ssqifoncs esKCidtrtg 3 

Subtiiisins 

In ihs oorttfiixs of itiis fBv«oi;ioo a sui^tiSsso is dftiined as a sormo pri>i8sssi prodrioecs !>y grsin-pasiiivsi 
m bsdferis or frtogi- AccoiCfirs^ to anoifissc dsiiostsoo, s stJiMiiisin is a s©iif?6 proteass, wi-iersio the roistiys order 
of fe^ amirio ?JCf<3 f^sidu^s i?? thf cstaiytic trssd is Asp - Hi^ - S^r ^positicns 32, ^4, apd 22s, BPN' 
m.'tnbtjrffjg). 

ArriirsOi Adds 

As abdrsviatidJfS fp!" strsind ssdds tfse foBovsing syrtibote am 
A ■■ Aia =~ Aiaoifte 
G ~ Cys « OystsifsS 
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0 = Asp « Asparsic add 

s H His = Hssfidiiie 

1 Ha ~ iscsiSisein:=s 
K ~ LyS ~ Lys;;(8 
I ^= Let} :« Lsjjcms 

fcs N « Asft - Aspsragifss 

H ~ As-g Argi!i»«8 
S = Ser ~ Zmm 
■IS T = thf ~ Jhrsmim 

Y 55 Tyr = Tyrosine 

8 = Mx ~ Asp (0) Of Astj ,(M) 

X " an arbttfary amfno acid 
■*•« dei^tion o?: absent amirso sst£i 



A stafeiiixscS pfmm&M Ms Irrwtsoft is a protease v&sias; or mutated proSssss, By a pi-otsass vafiani 

when tii'5 GNA tH!Cieo5i<i8 s^Qufsncs snc-xSing pio'ssss bs&rts*-:! ;r^to a su;JaJ>;;5 vsfttof in a suilabie 
35 hjjst oi'gafiiSs^i- f •hs. host oi'gsfsissTi : i$ ftOt flscsssasily. ideftSiipai ths. oi'^arsisfi'^ itws) \yi))<ifi ih$ paf&nt gsif?© 



Amino Acid Nun-ibsdng 

35 Sn tbe eontsjit of this s^svsiitiors ^ specific t^Mirs^sring otsmfifso add residue pe^fiipns in sqWIw^ \^ 
smpiftysfl. 8y aSiSsnrfiSfst Of t^i$ snsfRCs mM s^sjugnw ?sf variotiS^ybUSsinss: along wJtfr ${)S;sSS!)Sin BPN', i}: is 
possibfe fo BiiOi a riy'Tsbsf to iha amirto ecsd residue poSiBon if! aoy suDiiiisifS to SSie numtx?? of the 
ar?ai»patis mim acid jXiSitloil in subtiiisin BPH' fBPN' OMrr^ing** lotemagofua- Patent 

Pubficstis^ ifo^, WO 

1(5 desenbirig thi5 vafio«3 pfOt83S« vml^mtj: produced or eshtepSjttgd gtecordirig i& iiW ki'^lim, ifi<^ 
iDtsewiftgtsOfTiSftciaSijres were adapisd for sitss;;! (*?i8-«;)csi; 
[OFigifSSl so^ino acic'; Position; SobststySsd ssTsifso acid] 

for m&mpm. %h^ substfetiot? of aianfes with proline if< positisfi is dessgn^sd 

PMmm »f-aft-«gp8i1lc 8ckl lit pomm m i&imcm4 ^ QW. m(i m i!rm0m in sucii a po^«on is 
4S srfdicsssd ss; for inssrtiOii of sn aspajlic aoid in posaiion 36. 

i^oitipie frsi^^aliosis Sf« 88i>afs^8d fey piysssSi m.: AtS4P*Q1SSE mpsmsnting mytaJiorts in posiSens 
tM as-isi 105 siibstStutifsg; dasiins wi^h pr<jiine and giysin?* with giutismfe apidr mssssoiivdy, 

if 3 siibstftytign Is msife by: mMiatson sfs sybjiiissrs iSOS, tfe produes is dsstgnaited f}.q. "mUlMn 
3D8/G195e", 

$0 Mi posftiofts fnsfitiferssd In tJ^is cpftet f§?ar h im numbers descifsissd ates, 
Pr^s!s^afy!^<: AfSfivity 



irs ti^«> coritext si this invsntiPO protsoiylic aclivivy mmpmm& m Kile NOVS Proisass Uists (KNPU). 
Ss The acssvity is delsrfnia^d 'mmm'-Wm ensyme standard mvmkSWJ'^ % And m dsterraihstiori is bsmd 
on the digessoo ot a ditr^ethyf css&in (DMC) s;o!i.!j:on;fey th« p«stoolyjic ©fisyrrje at stendard corsditionSi i.a. 
50' C,. pH 8,3, 9 mifs. fsacUoo ;i!vi8. 3 mij>. mms^ tirfss, A fesdsr AP: 2253/1 is.avaiMste ypon rss^yost fc 
nm nmm m, OBmmk. 'is. mm^f mcmm by f^mnm. 
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TSss stBSiiy csl ssfi on^^yiJi^j to cstaJy?^ {ft^j MegratiattoR of v'^rsous miUjralSy of^cufr^J siste^^ pajseril 
oti 0bi8Kts to fc«8 5jlsart®d durkrg e.g. wssl^ is oiim rhMvM to as i!s wsshiftij sbilUy, 4!fSsM>!%i 
s d8Se-i'36ftc>'. or wash psrferfrsafscs; •Weug^K*^ mis ap&Hcatiso the Mm *i^s{>: perfermat-scs mil M mM io 

BBiEF DESGRiP T|0?^ OF DpyiWiNQS 

w Ths pressfit invsfiifOfi is imiy^^r ikiSftsA&ii by •'<?fef<sfics So tne accompanying dfawjf!gs.,fn whteh: 
Ftg. 1 (shsets 1/14 » 14/14) shovys imt ?*Rstr«e{iofv of s syft&igSc gwsis; asiii 

!s ommm 6mwB\)0 of the iNVEMifON 

T!\-s &.--5s?!-)t ;rvs>r!i!0!i orovsd'is f^ovei "Stet^sisced pfosf^ss.s's, tt'i wstk-ii s i-iakifsiiy ccct»f"^Q awino scsd 

In the cofifekt of fhis^ ffiverilJoh, a sSafctSfeed pf»t©ass is a protease vsHatiJ -ov mt^a^ecS sjrofesse, humg 
Kj!ic:iifiris"y efjusvijffiiht or havsng sitaicrhjra! feKksrgs sirniSsr tO a f-asiif&iJy o«:(3rr!ng s^roteasiS, and iri which 
i!S prctsase a a&kmui occurring aji^ioo ads mstdos> {other prOiiPs;} hss s>sso sus>st;tuted i^im a pj-eilne 
f&«idy8 St or!«: of mors positions, si: vyhioh posifiorifs) fhs: dii^sdra! sngies * (phi) S!^<S ^ (psi) Ccjrssti tuts 
yaSi.®s Within tse intsivsls ^90°<^<-#:' aiid -}8p;:'-<<i'<sl8S* ]. pre^^^ tH& J-8G*<^<--4S' and 

t2S°<(^'<t80*] 9f |>!i8Q*<*<-4d ■ and -6CS^°<i^-<10''), artd syhicN :p<i«fitO(!{s} ixjt tecsfed in (t5<{(0!ls, if! 
which: ihs preteisss; !|S d)s^ by posssssirsg «-teiicai or jf-sftoel s5s\(Cit.ir«:. 

S9 dmsQV^, iiti ths cs>«{sxf el fhss iri^asvsiors, s stafjitiisid proisasa is s s>rpssas« n&mg imisfevea sjaMisty, 
in resp«d te {HefSTsa! staisiffty, sfomge ftafoility, ^te, wfen cofrif^fisd fo the psr^fjt sfssynfis- 

Daiining: Secondaty Ssructus* oi PiOiSif-s 



3i> The stobiss^^d prossases of tf?© sfivsmson msy obtained by subjecf^ng ihe protisa??; :n q^sestton to 
8rs«iys!s fcf jJscondary s-nK^ffe, identifyifsg rg^iifesis l>i ihs proiea^s hm'mq difssdtia! .Vigies: o (phi; nnd J- ■ 
(pS:'! c.O'-i?!p'-->d io itvisrvsis. f'8(}-'<^><-'t0* asx* -t80'<i< saO'l p;^■■■:^■■.M:^^v irJsv/a^.-j 1,-90 -4!;} " 
snd i20*«:v^<: iSO'i Of [-^}0'<^><-4O' 3fK3 -SO*<f<!0' |, excfcdiiig rastdus.-^ }0C55^^d »" rations !■■! 'Atscn tha 
piGtsase fs cbametenssd foy possesssrsg ct^hdfca1 or jS-sheet sSriictMre, if a proSios* residue is not sifsady at 

# ths sdenSsf'-xi posiifonis; substtiHiion ci ihe nsitiirafiy occttfrsn<3 atnmo acki fB^:a-sf: wtij proiif-s rsstdus at 
ins idasTSiSiisd pos-ttorsiSi. ptsfsrabiy by s-is dttsiCisd mutagsneas eppi!>;-X! cmi a Qens sficixiiixs tfts protsase 
in QiuastiOP a-xl <36n.j pypiossio;-' fey irssarsiori of ti^«5 gano e!X'f«^!nQ tfi* iiabsSi^e'i p:oiPa?>-=: «'> a ?;:!tabi$ 
host orgsi-issfn, toilow^d »v colfivation o? ^id hs>$t organism in & soifa^e nistfienl ttisdiom. snd recovery 
ihe aesjitsd pfotesise. 

This pfs^p3ra!!0^■ iripftjcips sufji^c: •>!■;$! ihe pfotasss in qijessiors 5-> aosSysss iof sseondsry ■stfuciars. To 
pai^prtT: SijCs'i anaiysiS- tfja aton~!:c sirifdur* of ihs prosaasa fis^s to ise siacidalsd. "ine isiornic struc.;i<!& <,an 
ba detajsnifsod fey X-rsy dtfffBC{ics"i tsehniaues, K^r^ sStSf action fechniQiies ere described by ^ g. Hsnf^ridi- 
son. H'-t [>:■■; isv di:''rj:oi;c:fi; ;n Pf-^t^;!!'! P!fjgHi»efing (Ed~ Oxefider, D.Land Fox, C.F.), cb. t; him F?. Llss, Inc. 
rs§8?)j aod Creigmon, supra, chii 
SQ "i'-.i- C:)!?\i>\ s-t; :,!<.i;tra of Sk:Pi!i!S.in SOO ?!as ixsan d^'lycoo i^iae Si-Ubi, S., h'i-jpscn. S., Papei^aort. >:?, 
h'asJryp, S., SaffJner, $., ^ns^ WH^m, H£. i?082}; J. iVfci. Sioi, S2S 4?;'-44-ij, arid tho taoi'iir:ji.;t have 
b^sen deposit^id snd are avaiiaf)^ tfOffj the 8fo«f«fi«.v«n Protein Data fJjiiix iivsrf-sfssn iiki'"^y J Mol 
BiQi. 112 535-S42.L 

Wnen tha aiorn-c sSRicajro has fcasif? sMsrminad, it is posaiiiie k~> corfip-jiS! dii^tadta; angios koa^- the 
ss^ &*;>rrv!o coordinatss. Moraoviw. -t Is possibie to assign mwdarv structure esarjwfU's "bs ^eoondsfv 
stfucsi-!i:» tsiefnerifs are d-:3-fifs»d or; tfjs basis: of hydrngijrs fostjrtkigs. Coorxirativs {kicondsry strsjctyrs !S 
t-Xii'jrifi-.-.Ki a.i •4;pia:S oi i-iani'jrf-iiry hydro'j^-n-fjoridsrstj pasifewj; 'iijsa" ;ifdi '''L-r-agi!''. R;sp«::5t:f;;j U.w-i 
ar« "hsiice-s'*. rspasttsr^g brtd^jas are "saddars". cohtta'itisd isddssrs ar* "shasits". 



Ansiysrs tor secoRclaty stfitc&r© eismsnts rsqutres g c^s!1npu5es■fes^^ compite^ion of sifucture sssigrt- 

l.;he sijasndajy stfixSyse of pfotim bssssid or? fts atomic ccssrdinEste^ it^ d^iscrsbed by h'0i}sc>% W, smi 
Smfier, C, [Kepolymsrs (1983) 22 M7%2S^7\. »v aliste ad aSgofi81tW kit sxSmdifig Mfwdwsl teafes 
s from the stcmc coordifiSfes by & paUsm-fscogtlsfioft process is pfevidsd. FirsI, H-bos-ids afs idss'lsfisd 

iiSijd so risS'-iii Btsconclaiy sfcycttii^ eimebfe saef^ ss tifffss (T); bsnds (S), bridges (8). IMcss {G,HJ), 

A comffeter program DSSP ip0im SseoiK^ary Sts'ucfer® of Pfpl^ins),. emteimg tSlis csRipiJitalson «f 
10 Kabsch S Ssndsf fiSss. arid svfittssT irs staj^da^d: PASCAL, is avsijabS^i ^fom ths PltsSsifi D^its Bank, Chsmisfey 
Dept. Bmsshsv«fi NSf^iai^aU-abofSjory^ 

sJomic sisuctufs 'm ths ocystailioe protsasss, i; is possible ts ss!$ci positionfe) «h:ch b&ve dshsds-ai phi arsd 

p$i gr>gfgs fsyosjrs^jte Ipr sufestitasofj witi^ s proiias residue. Tbs aiiprsafic s?ds chain of pjoline r^slduss is 
■IS fcondod cpv^tesjtly to th^ afeogen «ton^ of fee ps^ W^W' t^s^ fsssMiftg eydic five-ricisr^^ nog 

OTissqtisntiy imposss a rigid cqiislfsift! or* tte rofe(o?> ;fe5u{ ihs fesfid tiJS peptide backt^rts Sfxl 

simulisfleousfy pfsv'S5>ts the formstion of hydfog^s^ bondis-ig to tM mckbom N-atom. for sti'tsoturai 

fsasons, proiii-ies are gonsfaiiy noi compatiisss with <i-hejica! sod ■5-siisot socoodsfv oor'foiTfiaSons.. Ous ft) 

Ifso ssmss s-otaiisfisi ponstfaint sbotst the Oj.-*^ sxsnd, md due Jo tiiS f^squirsfrtont tfi»t fisighboyrifjg ams-sts 
Si} adds ih ths cMnin afs tiot s)(irfer{,)sd< mggoihxfes of ih« dihedra! srtgtes f>hs atrslp^ X^n$ m ^r\iCiMi 

pbi) ar§ corsiiE^sd to iimifed intssvais io;- proiins rssiduss poJypspt;dss. Ths dibsdraJ aogies for proiine 

fssidties to poiyp^ptidss ara almost ox^lusivsiiy witi-in sbs infwsis (•8c>' <*<-40:' vfed -ta)'<<^<l8d 

prdetabfy thfe istsryafe t-S0'«»£-4O* arid 1S6r<if<ta&''] dr |"§8*<<i><'40* md ~m'<4<W'l this 

{siafet l>csth dis- arid ir«(Os-pr&ii?ie rssidass: ma cftrssiidsrsd. 
;!S A pfpfiriB residus may aiready occur ai orse or more posiiiofis poifiied out by ibs pi^esdijire dsspriMd 

above, snd thsfs a subststi-sltoft is, of oosrss, Irroievam. 0S?8Wis8 ftse fnet^?od inciycSsss subiSJitution of the 

nstffe'slly ocGunlng amifio acid fesis^ifg with s prefins resided, 

>*>w«}V8r, a SdbsJiMdrs Uyp pff>5flS sv^ry of the pfSdsCfsd tsosstiofis tysay rsdt always bnfsg JsfJQOt 

irfiprpwd ifisrmostafjiitty o; ilw proieass. At som* o? Sis positions !-evsa!e^;3 by this meihod, a s.ubs.iiiijt:oo of 
se s rsafuraffy occyrring smms seid residup isto s .pfssiio^ nasidua may svss c&msp dsstsiJ'jisatipf^ d^^e to 

tmpredistsbfe fscfof s, SHoh as foss of easenffai fieKibiliSy, ioss of H-tad possiS>sfitfes, yRpfssi?ic&ife!e sfedcaf 

tsiiKlm«Ci5, iJtc. SiK:h "criiioai sites;" ass jK)! tc; hjrosssn. 

a is io b8 8>tp8ct80 that tii8 stssbiii^ing {or Peslabili^ing) sfSocts Oi indivirfuii! suDsfitiiliof-s ars addiiivsi; 

v^cfe o.g, ¥t'&% Si^iA:. |8i<>chemsstry (1080) 29 (37} g-; iO--SS17] aod Tabis 4. boSow. 
35 !f a subfiiMfi dsffdr^fff; f?Pm subtliisin 308 is sist>isct©<s s? Ibi^ mstbod {aitiitotsgb fwo sabtpssins ff>sy 

se«^ra vety mtjcfs sirf^ifer):, bci^ n5k;essKiF% Ihsj ssmsj rsymb^r of |>(SsiSi6f!$, opr partfeuiady 1he idontica! 

pos)iio;«, may fssolt fro;rs the msli'sod. !t is iifeoSy thai sored of ibe positions may b* idsftticsl, .^ina it is Skeiy 

than ti^o r«imb§fs o! posiiiorss sfe of equai mag^-sifode,. Nt it is not fbrssosji, 

f^bvid*.'^, it sissms jlkdiy Itiat: tfis: l^ikbiHxIbg prbiihd siifcsfitdtrGfJs fostsitif?g frdfr^ aSsdv^ d<sscf;fced 
4;f fn«!Sl-:od, appiiSd to af;y spsjoifk: proEoas:!?, 35so :-?!Sy havo a stabiiiziritj offect os) 3ny- <iiM< ^>r?SS©8sfe, 

(odsp&f'Ositit Of ths !'8S;(it <ii ti^s abovo Ossorib&d msibod s^jpfeS to s«cb a piwioass, 

Whoo pedoo'hiog the metfvsd Oii a subfilisi!^ SOS moto (yids. Iptemationai Pstiss^t Appficafion Ho. 

PCTrDK§g/0O0Q3),. .a set of dais a& itsfed lb, Isbfes t and S can W oMm^^d. Tsbia l dopicls a m o? 

posiiiofis tbas - wifff fssps-ct io pb\ m4 psi^^jfes ■ fs«j0js pop. eriteifiod.! a^?d Tsfcife 3 depiott; an pdditiofipi 
m ssJ of posstions iMi r&mt am\im cdtedop- 
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TABLE g 

$>r'!>iirt« Mutants $*r&|>os6ai ia Safetilisis 308 o» pM 8,ad 

i^'llMli .S^.iM£M:I -9O*<|>hi<:~40 ana ~aso*<p9i<lS«>i 

^«®ither j?®rt ot" an alpha heiis rsor a iietsi shsst styoetxiJ-ei 

l^W- pM p&i «mi3s» Stra«- l{vit&&;t & edssss^&ts 
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p!s^i§<£;Slv i pioiease oS ihs ii^ventien Is s stsijitoci subSiiisin proS^ase a rf-om -sp&cific sspsci 3 
pt&f^si-ed proEijass oi She invefijiofi m a stibtfSisin, in which th$ stefciitsed ?ui;5,}i!«ff} obt^inc-d =3 «ny sufctilisif} 
which CiOfT!;;: isMjs ;} i;«bs:!;'«tion into a pfoiif-is tssicJui- at Of!f5 of iTissta 0' Use iXHsiisons feilisd Tsfoi^^s 1 anri 3 

if. 3 ir;or« s-pecife. aspssct s professes 0? inyss^te's is <i sy&tiiiSifi whsch s !iai«fsiiy ctCXvi/jing afii::-;0 
scii pother ihgf} proiins} hss b^sn safestStulssd w\h 8 pfolme jsfsi^us at one or mom of ttse pssftions: 38, 57, 
;7;"\ 1?]^. 1134. 24.? and 3SS iBPH' ^nirx\m(«). humer pcsferriK^ etnt-odifr.ani?. ii;?; ;.ub!!-!;;in aodiii-:?;-! 
co>T,pil-;.-5s. on.-5 or ox;f6 0; ihs ioikwavj s.uh4Si5ij;<G!>s.; 2?B< 36D. 760, 98B, !04Y. iffOD. iS5E. 
m 2O6C. 2\BS: 23e;H, 2S?£, and aeSF ;3PM* m;rr,be-fS>- 

ir. <i yet jnor<i sp^cifsc aspect the proses^s 0? ih«.- is?vs«tlofi is s stabsisseci sufotifoin 309; ^5 sistsifed 
MsSiisiri 14?, 3 slHbiii2:i;d subtsiisin BPN'. of 3 sta^BiixecJ subisiisin Csirteherij. Syts^iisifi 309 BuMltsin 
t4? Sfs vaifssxs oS Bsak'us lemns and dsscnbed in US Patent No, 3,723.2S0 snd ifUijriiatiOsial Psstet?? 
As>p!icatGn PCV.DK SS-OOOOS, SuPliiiSi^ BPN' is msa^b^d by Wells &t al. i««iCteff: Acids nm. 09m} 11 
S« ?Sn-?S?i>]; Sut>tii>sin Cadsb^rg is cisscrlbsd by Smith &f. \$fnm> E.U D&Lsrtge, R.J,: £v«fis, W.H: 
W.: i^s^fiisna. F.S. (i96S); Ss-ibtiKsif} CtJtts:! V Tthj :;ofn;;::;;if: S'.5;iu;;fx:;; ootr.f.iinsitin ^nh 
sijfoiiii;;in BPN': Lvoiutiiiciiify SfEiiiJikWshsps.; J. 8k>i. Gh&tn. 24^ (8,! 2i84-2i91,j: athi JSCOSS et al ;N;x.i, 
Acids B»S, (t98$) 13 8013-8.328]. 
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in aooSher spscilic aspect a pfofeass of Im mm^n is & slaMizBil mMssim 309 m vvhich ofls or mom 
at the foiioiving substftution:S tev^ bssi-i ;;•!■roi:i^!ce* T3§Pi S57P. fMP, S1S8P, A!94P, S242P, and 

S;?59P (BPM' (stvTsb^!;^). fyt^ssr prftfesBKl esribodiment? this sytJiiSssirs in {sf.idstio« .<;ojrip.!%3& mo nrsore 
Of Ihs fdtowsrtg stifoMik#in«^r Kg7R "Sgb, 097^, Vi04V, Q19iS& SMSCi 

S, KZmi. K23SR, m$7K K251 B.. Sfid YgS3F pPN' ftymbsrs). 

in ys5 sfjsthsf preferred Simbodirri^rsS ths protease of the irsvsritiion is a subtfiSsk; 309, in which Onsi or 
fnofs of {he foJiov^ng sybsiitutions have Men imtoduced; TSSP, fi&SP. Ai?2P[ A1S4P, S342P, md 
{BP!^' rsamtefs), if! a lorihsf prnfarr^ smbcidim&fis< Ihis stitMsio SiM io addiiiofi coiTipriSiJs Ofig er 
mors #m stiijsmyflens: K27B, NTdO, SSZN, V104Y, H32QD, $1286, OlS^, 

Q206C, mm, K235L, K235R- K237R, KasiE. and YSSSF (BPN' ftMrnNrsf- 

Most pmfefrad prsteisas of the fovsRtsofi am;. 
SijM^iSJfs 309fK27R + -t A98« KgSSB * K2S7R + K2aig * Y33i^, $#!l!S(rt 
309/K27R ■^ '36D + G87N -<■ At &4P + K235B * S237R * £ * YS63F, StimpSiiri 
309?K2:7B * 1 09?H ASMP * K23SjR * K2S7R * tmK Submrnn 

^9j^6D * min-^ Vt04Y -s- H120D -J^ A1 94P Cil SsiliHiSto 
3D9?*36D a07N + Vi04Y •^ H120D4 * 61 85E * K235L, Subfeism 

30&/'36D * 607N H 1 200 * At g4P * S i §6E, SufctiSjSifi 
3-0S;"36D * 4 Ht gOE) ^^■ Al 04P >t G SSSE + ¥m$U Subtsissin 

V104Y + HI 200 ♦ AIS'IP ♦ SSE * SubtSfsir) 308/"3SD^-H12OO*A1S4P + GlSS6, Sab- 

tslfeif! 300f $60 * H i 20D -i- As g4P + <3 { S»£ 1- .K238L -mi Smmm 94P (SFM' aaa^rs)... 

The pfiftfisd variahts obtesrieci actwdis^g to ii>is iiwentsoft iwe bssn tested to «?as35 ieast eqtsgii^^ w^ii 
compared tp the wilci-'typ® syMSsin (s^ubtplsin 3G0), (rfste Exartjpte & for ^xp^rfmefjtei dsta, 

TfK5 Sio.r3g?s sts^%' gsnsJraSy f^^UsjJs thij: {jisjrmostsbiSiti', i-.s?, (mpfovtsd Mimsf>st8bfS% corfsspor^cls 
wh:i-( )f!ii>:oved siorags iii^bsSiiy. Tf-^- ifnprovsrngrif iri tl^tsrmosisbiliiy of pudfissi vsciai^ts has bofiif; tested by <5 
m mi^m'fM scsfrmfi8.:0gi<sdm$try {DSC} m«li>(>d, Bcsmpie.. 3 lor ^psdivierssss dats, Tf'ss resuit of Ih^sis 
tests are shorn in TabS^ 3, bebw, Th^ storsge s|afei% has Deer; testo-sS by a Mini Ste^e Test.: vids 
B«£if?vpi8 4 lor ?5xpi5d;r5«ntsi; cfeia, arid ihe resi.!fe; ofthg siorags shsbfiity hjst is shovyfj ir; FIq. 2, 

fS sppesvs lro>v( Tabis 3 ii'iaf 3 srf ihi: vadjinis consttycifiid possess ?;:gr:!f(C8ntiy improv*5d ihsf- 
rncjslsbiiify, 2 ol the- varisfifs possesses orsly siiglsSfy ifr^pfoved. thefr!^c5st<Jbi%, 3 of m vadsfils posssss !>o 
3S> s|gm?)c-8t3{ charso® in thsfwgfebiiity, ancl 1 otthf vassin^ po^^ss; sigr?if!c-«fttly sS$crea?e«t tJ^enwstsbiiity, 
whisn <,t>fTij>af»<^ to ths Wiii^-iyp?: onxyme- 

TASlg 3 







i Reistive 5Sshii:£Stion A DSC r 0) 


S24P 




jm> 


i -o.t 




j 0,7 " G 


A9SP 


i 0.3 'c 




1 -OJ^'C 


A??SP 








Simp 




A134P 




Sa42P 


1 1 .4 ' e 




j -2,1-0 




1 o.&^o 







These ressjlts; dshiofisliste shat aSshotjgfi a cisar ragpnsle :8>!ists feir steijiii^rstfon by inisodiiciioo of 
prelifis resldj^sg ists & b«5tsiri by tbs Phi-Psi-Coiicspt dssdrissd ift tbis spsGlcsfsofS, pb cdncfosion SS: ts 



the stSibsfeifig sSect of the (ridivsais^ vsria?^ts SfB pfsdicS^fe> 

sntjividud! frtutefcrss i(v,9«ttef«i ^="8 coosid^rgd adsiiSve, This is d^sOfi^irsSijd if? T<3b!« 4 beiow, wjsssfij tr® 

Thus- stattiteso prc^s.^ ^mmM whseb. fyrthsr ths s^s&iuxiftg pmlin^ r$s)du©{$j inserted, corstaSns 
or moriv BsiiMQtM siMMng muiafes dsscrifcl^ss^ m ihis spfecificafeSfi, srs cdflStdsrsd Within th« 

scops M Shis ifiV««S6ft; 



TA BLE 4 

Mgjtl v® gta^il i^ingj Bflfect in subtil isdTi zm ^ariant^ 

Figures ij> parenthesis indicafea the s^Jis of & DSC 
temgseratur®® for variants test^a individually. 
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Variants 



GX9SE 





H120D 


K2:3 5L 










SS19SE 


H120D 


K23 5L 


*36D 










H12QD 


K235L 


*36D 










H120D 


K235L 


*36S 










HX20D 




*3^tf 
























H120O 




*36b 






G195E 


Hi20D 


K23SL 








G97N 




flI20D 


K23SL 


*36D 




M§4P 


G97N 



A DSC: 



0.1 




0.2 




C5.0 




4,0 




4,3 




2.6 




0.3 




2,3 




0,3 




4.0 




7,0 




7.0 


(8.6} 


10. 4 


(11.2) 


7.4 




8.2 


? ft -5 \ 

\ K A. t 


6 , 9 


{6 < 6) 


8,0 


{8 , 9} 



Msihftd Foil Ptodsi'Jing M(.!{at!CiftS In Cvmss Erscociiftg: PrOiSssss 



Marjy coethods for intfodudrsg muSaisofts into ^enss are. wS! knovvfi m ih& art. Msr a brisf disGysslofj 
eicifsing subifiisi?! gs:r)i;>s, fs^^Mls for geriSmting: muM^^^ vyJtNf? the subtSssif} gsriis: mU h& 

Cfeniag A StiSJtiiisin: Osne 

Ths; gsns Si-fCixisBg SMbliSisirt may bs cionsd jrsm s^y Gmm^pcBitivs; bsoSsFsa or fijngug l>y vattous 
S!o jTisthocSs, kmm m lh§ art, Bmt s get^omic, snd^df cDNA "bfaty o? DNA mtsst be oonstriscSecf usii^g 
s:!?c!!TiO;^9SB«5l Dfi^ or ms^sf^g^? BNA fi'om tha ^fgejjii^m that prociyee^s SJw ssbtSiMfi to be studied. IMn. it 

8-i8S!2*d, ^absSSscJ, s«d sjsed k> idijnJify SiibtsSssio-s^iccidsng dofiss ff?>rf! a gssfiorniC Sifofary of bactefsa! DHA, 
Of fmri a fufsgsi cONA Btefy. Aitsmatsvsfj", a la{5«^ii^ oSipftiic!as!t(d& psofes o^s-sSairsfig sequsr.css 

sbfotijisirj-encodsng ciof-es, yssng hybndiSgjson and washing condiifonisxi' tewsr stfingsiney, 

affOther mstbod M idsstsSying :Soi:^f!iS!n--prodtidn£| donss vmski My^&h'& k-smmg ffagfnsfits :?>f 
grnQmic ONA Mo Sfj mptmmm si&ciar, su&i as s p?ssmiC ifafisferrriiftg prGtesss^nsgstivs 1^ 
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the rssuiSiftg gBfromic OHA Risfsry, gsid tte pteg ths: trafisformscl baetsffs osiso agar cofitainii^g a 
sufosState fof siibSffisirs, such sg skfrn-sr^fSk. Thos<5 oacteng cont&sfsftg subtiiisin-bearing pisssmia wiH produce 
soSonies sat) yuf soed by Mo of ciear ^gsr, dt-^ to digesSof j c« Jh« sksm-mi|k by iSKcrgseKS siibjiis^is), 

s GetwafefT Of m mm&si Mbtatsofis tn The SsjbSiisw Gsns? 

Of;;-:-;! ih;; ;;;i't:siSis;:! c|i;!!5.' f^-ss sxrsrt cksned. ssnci tfesirsife sRft;; for tTi-jtsgiSfj-Js;;; idyniifl-Jf;;, JiJ-s jriiijaSions 

fiSf^kir^Ci the d<?si!-(3;d fs^iitatfOi^ svses,. nriuta-tt nucisoftd???; 5nssi1«id 'S-ji-iog oiigomicteortds svf?ih6sis a 

w iimm^mi rngthod, s sffsgfe s. trended gsp Di^jA. bncigin^ tn$ ssjbtiiisifi gefiii. is crsaSed m n v5:CKif bssrifigji 
tiiii subiiiisif: ses-JiJ. Then ihe syruhe-i;; nycSt^jficte! tsjaring {h« <%isii&i (nyt3'x«K is an-'Ussi^Ki i.o s 
h<M?xsfegOijs podk>r( of \tm singfe-slraodsss ON'A. Th^> mrrtainifiQ gap is fi!fed in by DNA potymsrsss I 
{Sienevv Is'S^meri!} arsd She constrycS >$ Sgaisd using 14 iigsss. A sosclfic sxsmpte thss nnethod is 
described Wonfi(ig& ;</. (5084}; Bioiijaifsoiosy. 2 646-639). AccoidifsQ to m.nmgs et SI. a frsQ.'r!5>ni 

!s wfttiio the J?:;-!!;; is ;tt)Ti;ivf:<) ijsing rysfeicfiof} endofiucisasft. Th§ v^tof;gene< now contsfoii^g s gsp. is then 
di5r(Sk«s<! &ni3 hyUrstii^ftC! io s vsicksf/gsns \^•^^fch, instosd of contsioing a gsp, h&s ixsen otesvsd wiiit 
snoth-jr (5.>sSricfict-! endonuclsase at Si sfSi? ouSsi'^e ihij as-ssa iiivoived in \h& gap. A sisigte-strsndsd r-sgio.'-i of 
is ii'ten svsiiabte fer hy&rldfsatioi-) rvjutssec! olicson^jcisotides, Sf^s; remsifiifsg ga& is fiiied in isy 
IHi Kienow irogstjistis of DMA JXiiynera^f? i, the fnisediofis iigafed ynth T4 DMA llga«;e, atid, aasf ojie 

2{> cy(;|«i o! «*|:>!!C.g|jOf>> & do«{>i«-stfiJn«ted pSasfnid bmm^ fhs desit'sd rtiiitsliofS Is prodijcssl The S^swift&csa 
!-r5.sinos obv!«is.'S -he additioo:-;; ri^anlpuiaiiof- o? corrsSiuctirig >-;«w '6Si!-;ri;0:-! s^fes. and mersiors faciiiiates 
me gsnssstion of mufatiofts at mympfs sit?;?. uS-A-4 :/60 026, t-y si si., issued Jufy SB. \m. sfci<s 
to intrcidMC^ oiitiotsLsef^ottdiSS besritig rayfUpte snyfatsoris . by pef foffnitig fnifsor alterations of ths csssetfs, 
f;-VA'&vftf. .lit' !?vs;f! ;i»s;;5is-F v;iiii?iY ;:f (tvj;;j;tsc;;^s can fsi^ inffod'/ced af any -^rii? ■irvie tiy th© (i'iofinaga smtel 

i!S D5:c«iiSt -ysirlstuf^t ;>i o;;go:-!!K:eo5:Cj>ss, of vs«io«s tengjf^s, can fos "-sirodycsd. 

Ej^pfessbn Of Sybpsisi ygris^te 

Acoow^no to n-id jnvertSon, a mu^i^ suMifisin produoed by •nnthods disscrifesd sbovs. by mi 
S5 method dsscfifj^d in EKsmpife 5 , of any s^t^ffissiys methods icnowfi in t!5e sf f., can e^sfsmsssd, in mzyms 
form, using expyessba y^ctor,, A« espiwsfoa vpctis? gsnsrdjy tsll$: iit?dsr tfie deSnite^ of s cipyimg 
vsctOF. siris^-s an j-spfssjaon veciof nsuaiiy i?>eiiides tii» <5amp;>rs«i-!ts; csi n iypiosi oiofjisx; yectd?". nsimsly. m 
mrvsmi ihaS psfirtiss miouaiyiCr^s, r8|;>iicafton of the. v&cior in a mia<iorgsnisn-! is-id&pisndeni of ff^o gsi^ome 
of the !T}(C! Ooi-§s;--iS!T!ii,. oflis w mdrs phsfit>fypts:msrksrs. for ssiection pwposes. An oxprsssiofi vocior 

■ v^i" iiv^U i'' ■^rt^fiTNi ^£i''>'**5tt'^f>*5 ss- tf^frTifttrifesf ' rtt^f^i"H4ftr rsJw^^jfttYiia ii^irtrfift'^* ci^'x fy'*i>>'sJ'''^}rt.n iirii^j 

1's petrnii the secrslio;-! of Sf^s ssprosses profsiiH, nucSeMid^s encoding a "signal ssqueiws" 'rsay be 
snssstsd pfio*' ts :ff>s.- <^odi>i§. sac|ustic-s of ifis g§fie.; For axprsssioa yncssr Si^s difsciton si coati'oi seQ!.isncs-s< 
g target gens td b© treated sdcordlag to the iifveiifibd is eperafefy Jihk^ td thg: oomr«f sequendss in th^ 

# propftf fSiSding ft&^m. Ptornoter s;nqiii5r!c:i;s ifist can bs incorjKJraieci ijito niss;n-iid vs;cSO!'«^ and which c3n 
ssjppori the t?a«&;ript!an oi the muiani s;jt;;s)!sirt gens, inciuds foui aro not iisvisfed lo iiis prokafyofio fi- 
ia6!sm&s8 promm iMiS&'Kmamff, m bL mm}; PfOo:mii Aosd, Set, U,$.A.; TS 3?2?-373ilJafid the tac- 
pfstYiotor i&sBo&f, ®? a/. (iSS3); Ptm. H^. ted. Sci. U.&.A.- 80 Sl-2S|. F«rtfcsr fsfersiffces cgfi 0^ 
fefi«d in "Usefyi proteins hm recdrnbinant fcsctsn^" in Scisfitiiic: Am^ficsR {198S>; 242 74-94. 

ACiiofPinij on* e!T;do<iiir!8nt B. sabth'is is iransSormed i5y an ©vprsssior; vedor Partyifig !hp muiaisd 
OHA.: if sy.p{i!9$km is to tsica pises in a sserstipg mii;m<>fganism soch a§ a subt^lis-M itgiW sssiy&nco tMy 
folbvv' lhe frsnsiatiosi jrsifiatfdrs ssgrjsi gsid psw^de th&: DNA ss^^ysrsce of iPtsfsst, Th^ ssgnsf sgscjissncs as?s 
to irafispon: tho oxprs^sion pfodijci to !i?e c«ff vvaSS wi-^e?^ it is cieaved ffortj thss product upon ssorstion. The 
torm "iionlniii saqrioncos" as deiinsci af)ov8 ss intended is; inciode a sk|oai saqnancs;, vshon ii, ts pfSissent, 

$Q Th6 microorgsnisfns abie to protee a stafjiiiaad snxyme of thiS: ipveniion car? be euitivstsd by 
cpt5S'sntian5ii isfrfsentafsofi moji^oits sfj a nutdsjit friedium cont^iriirsg a-ssiRiiisbie car?;ion sod nstrop^n 
toggtf!^- vi«tfr osbr^ssdr«(si rsd^ the rriedfym being composed in accdrdancd wf^ the principics oi m 




This invsntson aiso reiaiss tP SNA nucieotids seqasncag onooding a staf>!S)^;d prqisiase of iits irisforriion, 
sixi Id sft ei<t5r8ssion vsotof eoffiaifiins s SNA fiijeiedfid® sesuenca encodiso g^abiSigad E>r*5teas6, 
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Tte SiabiSteecS proEssss may be sxprsssed and psMucsc; wise« DNA ??«efeD§<3s sequsfics ss-jcoding: thss 
protease :s !f!sssft«sd ifito a sisiSsbse exprsssson vector srs s stiiJai^i^ ho^ ot^ssfem. Ti>& hos? orgafjism is ncsS 
i>5;cessafis\? idenjicgii is ofganssm from whsdi ths; paresrS gene Ofigiogjei*. The cofsstrycJion of itui 

s r©com&ins«l ONA techhiqye, tviiowrs in the wt. 

The inventioft also mlstss to host org^i«ms; coistafoin^ sxpfsssfen vetiSos' .carrying a DNA siLicfeotsae 

Tim pf^^Si^rst mvetstioo also eompdseg she »se af ths stsbis&sa pmssas^s of , the sovefjjbo , in ciggising 
arsti dsferggrif tompoSfferts arid ssjth comfiosilfe^ ecsvsprisafKf sfebUf^^d wtm^ms. 

Si-soh co!TipCiSi!iOf5s comprbs any oe^s or moro o? me protoasss of tr-s irsv^ntioft sls5«s or in eombination 
w|th SRy d tsa usuai compo«erits incfods« in such <5ompQsS|ioRS whspft. sfa w^ii-toewfs to ths porson skiiisd 
:3s m fee art. 

S«cf> CQO^ponssts CQiTiprtse feoiidets, stsd"* as ph;>s?>hafe or ;<«5>:5% MiliJrs, ssKfadaftts, sofih ass 
sftloj'sic, catSof-ie, nors-iomc or sv^sttenos-iic typs suslajJtanjS: poiymsre, su&i &t acry-ic or equivaS^snt 
poiyjTierSx bioacii sysSo?T»s, sisctj gs psrborsto- or affsirso-corstainirig bioacii procksrsors or activaiors. struc- 
tiifanis, swcii m sicjfts st)'uctumf3is,.«itei! or acid to scSJOst pli, iiufnea^?5tSi aixifor rKSi(4f8! tftofgsnic ijsijsv 
Si} JM 4&im^n'it cofTi^o^Mans of ihs invSntfOrs &m {)» fomvyiated in arty ecMWsnifefsf: fors^s; siscfv sg 
povsdsfs, iiquids, stc, 

Ths enrymes im b©- \m4 m mi\~kmm stsfxsard amounts 'm ^wgpm compossSons. Tte astjoUfstS 
(5iay farige vsry- widsty, sg. O.D005"0;9I,^,SI. sboy^: ;6.O05-^O.OS, AfiSoii y nits pgr grair* fef thfe 

dstsrgersf cort •bosilion. Expresss-d irs stternsfivs-i urssfg, ihs proissjse can S5s Irsciijcfed ir; ihs ccirnposStioris iri 
i!S smoivirsfe (ft the ardsr ol Irora sixsyl 0,! so 100 GU/mg, ie,§. r-SO: ospociaiiy S-20 GU/mg) of ihs dststgei'it 
loftTiytelSor,. m gsy smoynt itV ^ yi'tds rangs; cefstiteg at about O.Qi% KHPU :g <k:Xm0stn 

formuiatfors, 

Siciiviiy vvhich, tsndsr stsndsrd ccftdifey^s. Swing s 15-W!ft«f8 'Iftcu&afkw? 40 ^ G< «?lth ■ H-ac8tyi :essslfV ss 
se su&stf8t6, prpdocss : m ampont ol HHj-gf ou& $qci>ial#i)t to .1 fmiamM. Qt s!y'?ip*.- 

ft cs« f»r escarTsple fce sUHsbfe to ys^ the present enzymes at tfo mts Of about 0 95 frsg onsymo protein 
psr fiirg pf wash liquor, cnrfSifpondsfig tci ars <««ym« scisvity of ths otdsr csf 0.08 KNPU js^r lifts, 
Cprfsspordsng dsisrgent fora-oiaiiCi'iS can CGrsiain the oosyrt^^s ifs ior 8>tampl8 as's a!r:Qij«i of ths ordsf of 
.0;i-0.4 KNP*U;'Q, 

35 Ttf® «Jet8r9sm coiTiposntorfS ca?^ «!so cotJtairi furtf^sr eozymes. 

Fcsr 8xampl<S: 1spa«s? xx^n wssjiuffy {j» ad^SecS in Ifis form of a grorstiior eomppsitfon <ait«jrfi3&¥eiy 8 sdtJtScB 
or a '?!i.irry,> o? iipoiyl o 0!•::yrfu^ '^^Sh xv-:?;! rfjatefiai is.^, as ir: cP-A-25S (568 {Noi?o Notdlsfc Aj'S) atsS ma 
lipoisse -*' aoo otn§r orssyn^o composstto'-ss of Novo Hovdish A'S}, 

The acid^d gmotint o1 Slpase cs!^ be choser^ wifftff^ wide Bmits, fsr example SO to 30,000 lU'X? psf grsm 

'Hi &i !hs- sssrffiotftfjl sysfens or oS ths dJiiiSf-j^-frt sofrspcsitfori, ir^fen si igast 100 i.U^g. vory usiefiiiiy aS, Saasf 
500 lU-p, sorfteifft'iss prarsrably aixsve iOOO. above 20{s) LU/g ot aijove 40,tJ0 LU-g or rBorS,. Ihus vfjry ottsrs 
*i!h!!i ^^cijig ^o-iOOO LU g, ano possibty within the range of 2DO-10D0 W/g, In this spsclttcafiors, 
Hp&ss units sre dcf"""ed ifi:jv ar-? if) 008- 

Tt-:3 S(p'>!y!io. s?r.,^y!r!e ha dxisan imm srfwrstj a wid^; isfig^? of lipfii?-"5S. in p.-sriio.i.iS^:- iiio ;;i;&s:«;5 

■*S dascrfbsd sr; tor esarr-ois fho foifoy^sftg patoot spBC>'ic3t:oas. &P-A-2?4 761 (Novo Nord:sk A^S}, EP-A-268 
ObB: i!id 05;pocisliy iipaios shotting tmsnuooiugicsi crossr^ffCiivtty wiii^ stfiiisott; raisod sgsinss i:ps$« fron^ 
Thorffsomvces l3J^»gi!"iOSU$ ATCC 320?0. SP'A-SOS SOS ano" EP-A'SOS 3§0, and espscigiJy lipases showifsg 
uRrfHjrioiogicai oross-fisadivity witf; fKjfis'.efSi rass-ed against iips?;^ froffi CnroiTiobactef vsscostim var 
i!p:iivi;o«;n HRRi. •■Xi6?'3. o; sg&:-3' iipas;o iro-vs AfcaSfgi^fies PL-SriS. Ar(;C ii)371 .n ii Kf-iRMd- .rr;-;; aho 

se si^o i::i<;f?s o:*s.v:;:;x"<^ ir; ^pfsc>fic6!!0f^s WO 8;'.-£ii0gi>S t<3ist-Brocsdes) and £>^'-'-A S:t:.f4 2>i<- (Sspi^OfO Brfjw- 
srses). Soitabsy sn pariicyfar af« lor sxarnpte the follovysfig coinRierciaUy ^vaiiable iip<jse pfepasiSJiofis: 
Up;>!as«? f^ovo fercils^ A/S, Amano Bpjsses Cf:, P. B. AP, U-AP, AMU anci OES> and Mmi,o Sipasss fif!V-30, 
C:\ inJ PI. ak;-.5 i::^^:.;;;!;? MM. I.';x;;ryrf>, SP;?2S. SP285, S&ikm En^&co ilpass, Toyo >iozQ iipase 

orid Diosyaih i-pase (Tradi? fs^arks?. 

Arrsyiase oaf's for «jxafTip!§ bs used wh^sf) d»stFsK!\ m m amourst in the farsge ef atot 1 to atout tOO MU 
(■maiSose unils) Dor gram ct df;tefg»n1 corrif3osi-ton. for 0.014-1.4. o.y 0.D7-0.7. K:hiU,^g (Novrs unils)). 
<;eiir;i.;;i ir ;:an k.-t B>ar!)pks bf; >ii.iki ^fh^sa dosrHOii, tn ajYsiSorii m range oi abitut Oli io a;x.-:;i. .;5 (4;.Vy 
tjRifs per gr&ir} of thsi dofsrgoM cem|X=sitipn, 
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Among the usiiai detscgsnt sfsgmdssnts wftteh may bs jsms©m m uauss smounis in the dstetgsj^t 
composftiofjs of this fnvssntksn, are the soilo»ving: The cof:;oos?t:ons iTiay foe buitt or sf^buiit and irsay be cs? 
iha ?-OfO->^ {yp^s 0LiS. not csnUiifiasg arty ph^s;pfen^s sssntaioifig buiksefs). Thiss, thg qofTjpositios^ fs^ay cantafo 
in aljjmgals fo*' exam^jfe from l-SO%:> o.g, Seast 8b«>tii S% aM oflsfl tJp te abisot 3S-40% % weight, of 
s, ans Of mofs organic andAsf inorganfe baifdsi^. Typi6si : s^smpies 6? festders ihcfede these sim&dy 
msrstsaned sfoevs, and mos'e b?osdi>! sncfede shstd ijrihs, pym,: and tripoiyphosphaS^s, aik«ii jr^elai 

P'MfiBffnotB: dsJes-g^nt ePmposiSiSfis msy contsin from ?-3S% 61 a bieatohiftg agsivi: ot s fefesci^ 

w prscufsor or a system cemprisffsg bieac^iing agent atxlr'or prjicufsor with a^::t^\^at^^f if>er¥or. Fudt'sei' oetsonai 

The cesTiiJOSitions can be ■jse(3 fcr the vysshing of texSite msSsjlats, especisiiy tXiJ without iimitafeoft 
Gpljofj ai'^d poiyestesbsspil Se>«ttfss ssfsd m>xtosts S^^sr^of. Sspsctgiiy sMi^bss.sfs for SKsmpSs washitsg 
!s proc8ss9s carnsd out at tefTipergSorss of afooot 6&<8S' G or jowsfs p g. aboiit ^O'SS;* C of bwsfi it cm 
very ssBtabte to vm ih« eomp£:<si!iktBS at a fate ssjffk^iijni b pfovscis a&xst ai, 0-4'8 j x?-^ s«dacli3J>1 ffs i^is 
wssh ^Iquer, altSieogb »t is of courss posstdls to uso tovifei- or ^foater coficsntratjofis if d®Sifed: WiSsout 
Simit3tiof! it cai> for oxgrnpte bo stated ti'iat a use-rats tren^ asoet t to 50 g/L e g, froin about 3"6 g/t, of the 
dpis!'§?i«{ f?>!-mul«ioft Is suitsbtp Jpr„ us» f tte pass wtsen th« tssfmul^ifens are subsSarvtSpiiy tjs f« Jiis 

OetergPat !; 

i!S A detergent poyi?def according to an emixsdiri^ertt of tSw irtveolieo oefttairiifiQ zsoiiis Qusider >s 
.{ormtiiatpd tacoRtss!^: 

Tatel seMyp detpngspt about iS^, anionic detergPnt stopt: 9%, ppnipnfe detPt:^^^! MKJUt 8%^ seslite^ 
coRfS!!«ftiig biJiidpr atetSQ%, Siiryise ar pqoMfefrt pPiymsr abcstjt 3,5%^ piSifbpriat® fofesscft pr«CiJf^^^^^ afsppt 
asTiinci-costtaiiiing bteach «o^ivator abo;jt 2%. siiicaio or otf^er stfuctiirant about 3,S%: aiterriStivPty 
m dpwiv to aiJpwt aaayms of apout 8, (sfternastv^iy. atx>ut iS): 3!y«i^s. isfiits/mg grade, witb piKaSi to mimi 
to tlpsffssd pH in «sp, spd nsu&p! tnos^afsip saii and gpxymss {sboat OiS% ssch gnsypRp). 

the anionic dei^fger'it % a sr^kfers ;5f sodft-irs dodeoyS-foerizs-nr! sujipfionaie, ali;5fns^ivs!ly sorfiiini !i«$3r 
alkyi-bof'Sssis-suiphOiiaSe, 6% and priinary afkyi suipt^ste 3%..„^>i8 noriiottic dststgent is an sthoxySato of an 
approx. C*3-<?1S primary alcohoi witP 7 ethoxyiats residises psr mPip. Ttm ?m\\^< Pisiidsr is typs A seoiite. . 
35> The ppiytTi^r \s ppSy^fyiic acid. Th& p^pomts? pipaeh prpci^rspf js spdiisirs tptr^borsts* tetrahfydrafe pr 
JTsbnofiydratp- TftsJ ac|IV3itp? ts (&tfasPPtyH0)yfen«(ii8rf>ir>§. The ^irnpfof^t is sojjiwm sificais. Thp hetjfra! 
inergsfjic sa?t is sesitum stsiphsis, 

Oetsfgedf !i: 

An Si;siJOosjs detorgof't liqind acoofdffif) ;o an amix;dir(->5nt oi tti® invsnticn is foirouiated tc; co-^tain; 

DoilsPyitsenaens-suipPoniP acfS 16%, Ct2-ClSfin«gf aifcoPPs cofido;ised wsth 7 moS/mol ethylene extde. 
7%, moiioothanolamine 2%, pN:i% Pcid sodi«m xylpnesuiphonstp 8%, sediPni tv/dioxlcs^ pbouS: 4J%, 
pfOtetsso 0,5%, (niiior?; aad water Ms 10G%. The pH Is adju^^^^^ bpfwisgn 0 and 10. 

in otiier wssfid smboOsmenIs (he dslofgont cornpositioos can t>e iornujiaied as 8.g, in intSfTfatiof-ai 
Pstent; Ppbiication Nos> WO 0i^34< WO and infernstipnss Patem Appicption No, 

The tnvesfiliofi is fu;ti"s8r !;!!-R;trat»d hi ih« lolfowis^g psiarnpfes, which 3r« notintefidfed to Sss irv arsy way 
SteitiTsg lo ihsi sco|:i8 of tt?s iBv«fi!io(vas pisimsdi 

SP 

EXAMFLEt 



ss^ In the fp^tavwi^g Sj«8rr*pi&;. s^sowing a prpsssttiy prsferrad method for cePsfe'CJibQ astd «xpr§ss!f^ 

to code tof wftd-typ<j and variaot protease eP^ytneP ip sccofdaricp mih srn^iodinftprits .PJ the pfssgdnt: 
(!!Vi;ritior(. foiiovi'iog rftatesiais are rsferfed tis: 

B, saMim WQ &m 147 ars vadarits of Sa^Sfitoy fepjp^^ dppositsd with ti^g NCfS and acpoixfsd m& 

t3 



£ co/j uo im mmm&m m4$M Ootm mm -i- Moi, Bioi ; 138 m-m?% was jrsgde r-jTi 
by cc«v6f«ort^ s*!$lhs^s srid is aSso dsiscfferf sji US Pateoi: /^spSsc^fioo SsiriaS Na. d39,afe 
s A vecfof suited lo a synthefic gene codiftg 1or sxfbBiissn 309 and its mwtenSs v^ss co!isl««ted. ii is 
sssemiaiiy s pUCtS piasmid '(C. Ymi$h P0frm md J, Mmsir!ffi^m}: eens; 33 103- USj, to which ths 
tniiltiple ctoning i-iiss b«8n s^pigced by a linker CJXSaSsisng Sis r«sHci^ si^ss used to separste ih-s fswij 

{HI) Kp«I BBm. E&om HinaS CXal SphI Ba» (H3} 

A, syfrtheiic gene coding for ttjs insSuriJ psn SLitsiiii^ifi 308 wes coossuiSed as showr* by toSSswIng 
desoriplion acd tr-e diSgKiiiiSi givyn in Fjgtffi? i 1/7 10 7/7} of Shfe :5c:compafiy<ng ora'.vifigs, Tho 

3B stri;cU!r«? (if tte syomftfc gsm ss s^nrfisrissd !fl shsgis l-f? to 4T, which aiso isKlicste frsgirsssnts ossci in 

the coftstfijcSioi-;. Each susfragi-nsn; wsss sr^ade ^rom 8 to 52 oiigcsnucieosiCiss. The oiigonucisoiiciss mra 

soppm B^swesa^ gfi«f MM Cmamm {tSSi); leirshedmn Letters; aS l8S9-lg®3). Dots in the 

p!x--Si,-:i-so;y:ato<l Oupk=-.\es -n •ii-««'Ss 1-7 to .-l "! wsr-t: toifOiso iro-v. cxissssponpsng saifs o? 

oiigOi-iucisosi'Sos Uy hsafing for 5 -riin 30 ;~ '"ii. a.-o ■ v «"§ to room temperature over s p&fiod of 
7& JT.in Tho dupl&x^s were mixed and m&Xaa wish T4 ONA ii^ja^io, 

Th!5 ?!v«> s«{)frsgmefHs wsve isoiated ar, a 2% agarcm geS gnd (ossfteci (tiJo pSX191 . Thp «ss?cst!»fscs vs^s 
v«fif;sd Sy didssoxynuciiJoJiPfi sess,;e«c;;-!9. Praa-^K-'-"- A-fc w?;;-*; :so;str.o snd hp5:»« !<::Q-?iltivr witf' Kpn!- 

se BsfnH! c:s.is pSXi§i. T?{s H§3{i0f) fTiwturss were yj^d to tfsnslOfm comp^i-sos E coi; MCiGOO + 
setectifig for atppldiiin ressstSRce, Tte SSO bp Kprji-BarpHi fragsri^nt that constityiA's the patt ef the 
subtilisi!-! .?.Q8 <;:.d::;<; k-j '-hi. (*■;;;■•,;!<? pad of ;f:t? enzyirse w;}-? ;h«-r :■^5pS«•■^^■■^ Ail-s irpo Qj-i^e 

or. pSX6i2 ■■;:v!!-.i t!s<' ;o |;Sy:;;-!2, ~.v;-i(:^^ sva.? ;n->r( U■3f)Sf<}f■!r^^Xi -r.to cooip>.?t6<r; B SjibiiiiS After 
feiiTiSi-iSssiO!-; ^liiistorsrtsd slm-^ ir-:i o^.::it(caSk;« oi ths soayms H wes mmn thm Ihe prot^iict was 

35 !nc!i5;iftgyis^53foi<s from the wjict type pfocsyct. 

Pfot8as«- vafjarf»s dmv&i from tfsi fiynihstfo gprvs m ma^is by >.:s.f;p oti-^onucisoslde^ with »it«;r«d 

vvitn tii§ rest 0? sSie- ois^ontjci'soiisies <;ppropr!&58 to Sis syntfiellc gesivs. Assombiy ot 5i>o va-ias^t §<^ns 
C:'3fris<3 Ovft with {lie vstisrst rriSteiiais \n s m^nrser c^hsfwSse arsaiogous te that described above. Fi.fd.h6r 

«tii itttofiiDj5$ion Oft syftthstsc: gor,i;;5 c;;wor£iily S;; a«;iS;jb{o \n AgBrv&i e-t s- ;i:}7f,t; NAtu'c-: 227 

A KpnlmB intfodijcsd ssito {h« b«g(On;r!p of iJie SBbsibstV! 309 synihsiic gsns ssKadirig !hg rsisttirs 
part of sho 6(i2ym6. Tne metnod used is osiiis^s ofagonyci^otids direcfsd dooisis-stssiid fof&sk repair 
!r!L!iCig:?08.;i-5 «no i? d<5St.riii-ed Dy WhaeH mtKiecki r.$my, Proc. Nat. Acac, Sci. USA; §3 7\r7-rm, 
p>>r;'3 is; <..;x:.-f5-5Ci vy!i!5 NooS si jht- t^ginrirsg oi she; rf.aUsre part of ihir subtfiisifi 30S <;s«?n« mti is n^had wih 

.*S the oiigorujoieofids ?s;OR 789 iS8;:!£«jr!Ce sfsown m Fsg. "5 {7/7))< hssatsd to 100 ^C, cooSed lo :D "C, arid 
t;Si:s!srn^sid ii-sto £ co«. Ansr ret.''ar!Sfcrma{iOi'(, ii^^s (■^coirifoioants ca>> be scr«)&net.i Py colony iVjO-idiSsto^ 
using 33-P--S3b^iiod NOR 'm. The reoombinams ihst turned oy{ to bo positive during the screer.ir^g hgd the 
Kp?5i Bsis ifjirsjduoed fKpi In itom of Nco! by changing Sv¥t> basjes Kfii:hoi.(t chss'sgsng ths afjisrso goid 
seqijonco, pSK'f72 ss descn&od so fcP-A-4D5 901. Ti-e fspoS sife so C!0,a{8d :s; stissrisd if^to pSXiaO Oi^! a 

m 40e-l--p Pvui - '<iv>i i^a<5r!i.5r,|, g.-vsng ri-?e ic- &SX£i2. pSXi2Q iS sii:.s. de'cr:bvd is-j EP-A-.iO;; C":^ 
ins synthetic gsste insmcd b&smor, Kpni and BmM on pSX2l2, gmng riso to pSXSg2. 
!::i«3?Tiptes of ffiuMofiS and oofrespprxiirig soqiserjaes of qiigooydeotities are ss foiiows: 
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to 



= > 5 s i > < i ! i ! ! i t ! ! • i 1 t f i • '. 4. ) ; ■ f S 

! i }. t ! f ! S ■ 1 ( Y i t f - i i ! ! i * ( i i i S i i ! 



CGCTATCCGAACGCAI^TGaCAGTCGGAGCTACTGATCAAAAC - 3* 

it • i > ! i ■ I i ! : 1 1 I j t j i ; J ; ; i » ; ; ! j i ; ; i t i : i 

3' - GaCTTGCGTTACCGTe^^ ~ 5» 



SS7F. (fragm^rtt Bl| 

t » ( ! s ; f ( .! ! < i ! i f i i ^ ! ! i H s i ,i t i i i f i 
i t ( ) Si ( i ! ! ! i i i ! (it ! ( ) i ! < t ) It i i i 



Tfjese eSgahadgotidss wsrsieombihed vflsh the rest of ihs ciiig6«ucS864fdes fern tfe sj'fifthesSs igsns fet 
EXAMPLE 2 

m This procsdi,if$ t9 pyfilscsSion of s 10 ^fere scale •ji9nn«i«8S9i»:^f-^--Si^psirt 14? srs^s^nsS; the 

AppfGxitriaieiy 8 iifres of fef(!>«itttaiion brot* sisjre centdfogwcS ai 5000 fptn for '56 tr>i!i).fSes ir( 1 Ssiim 
bsisksis. Ths s;upssTiaiaals were sdjusisd to pH 8,5 jjSicg Ki% mpXiC scid 3«d SisSes^d cs> Se\iz Ssjprs StOO: 
{iSt§f pistes. 

3i> wssr^ coRC^ntfSte?? # sppfoxima^ly 400 ml using isn Atrstpon UF «f?J{: equippgd wllti 

Airsfa>r( StYlO UF- eiirtfjdg®;. The cos^css^tf^ts wss e^fJlylks^ied afsl^j fiitefsci^rio^ to ^bsOrpitof! ^ nym\ 
isimperaisji-ij on Baciiracin aS^snily coiosrssi at pH 7, Tfie fxotsase vvas eS^iied fsom iha Baciicacin colsiinti a! 
room tampecsturs se>% g-propaj'^al srd • U soSiam ciiiSfifidS: j« s isuster soluSioo wits 0.01 
i!imslfiylg?«tai'40 iadd, O.t M feiric gctd a«£i 0.002 ?ii!5 c3foRir!i cMqh^s adjusted to pH 7: 
# The f^sdfSi^s with protsa«e sstMty fha Baci-redn pufificalson stisp wsf-s cortsbifj-sci afsci appSiiKi to a 
750 ml SiJphSidsk G2S oclurfiii (5 cm dia.) 8q(ji!is;>f3t«d witn a bufier eosiiaining 0.01 dimsii^yiQ^ufenc acid, 
M bcm acid and 0.002 m cafcium Ghi8r!<:l8:as^>.is}eci to pH M,. 

Fracticifis witi^ pfotsoiyfic ac;tiV!t)f ffom.lhe S^f^ades 62S:«oiumf5 wsr^ cojt&ined and appSi«;d !o s ISO 
ml CM S«pl5arose 01. 6B ostfesi ^ch^ige ftoiyfOR (5 Sm: dia;} sQuilibPSfei! vssih a buffer contsifHng 0.01 y 
rfim&ihySgisjtark; sK;sd, 0,2 U bone acid, and Q.0Q2 M fiaioiuts ci^ks^de asliusi?:^ to pH 8.5. 

Tt>Q prptsase ws* eiplsd psing a lirssar gr^dferst oi Q-QA M speiiMm chipfi<^ !« 2 litres of liip sarnp i>uifef 

5n a iioBi p£-r;fsc3f;cif! pfC^sasiJ cantairsstsj fi'sdloos from the CM Ssphsross cciiiJjTin mmi conrsb:«8d 
and s»f!«i®«iraisd in an Amieoo xfSij-aiiiira^iofs oell squippisss ws^! a GH8tPfi rosmbfsno Srom tfis Daoisb 

Oiffersfttial Soarsnsrig Oaiorimsiry 

Tixi pMfifistd pM^ase vsrssnts wete stsfejeetscijo ttiissiKtsai aegl^^sfe by Oilfgrijrsttai ScSJlrilng Cslprffnetry 

(DSC), 

TM Ifistiimsfjt -A-ss a ^slarsm M&a DSC sppsrstus eoanscled le compdl* for <Sats cfsilsefioa 



S 





i&% j 




10 % 






0:8»C acid iC; s) 


1% i 




a% j 




1.S% I 


i SoiJiom citf ate 






Q-t%. j 


i NsOH 













Tf)& healiftSf fate w&s 0,8* G/mis ssxim S5 * C td, 90 - G, 

Ths stspsastsijn of SiJb#SiiY 308 vwssnis rsja^ve fc wild type ^?yms ms!^su)-;S«| by itiis iMtheci afe 
pr^gn^terf h table % sbow. 

EXAMPLE 4 
i!S — ■■ ■■■■■■■ 

SSofag?* Stsbsiity 

Tfsi sfosags sMifiiiy of thf-ss steyrs^ss of t«8 (tw&fisiijri {FSt, PS3 and was dekwmiosd artd 

Stofsge Tmt h esch tubss 100 <>? ssmpfe vvgre used. 

The m^yme dosages 0.25 rt;g efizytps-g detemynt. A iiqijid detorpsnt cofrjpositic;?? used 'm 
Ills iSSfi, OslSfgesrt I!. SiJlirs, 

Ths iobss Vifsrs !iTCub8iS)<^ at 3§*£; fer 3, 7, 14; &M 2i days, fssfsscJiv&ly, snd ths msidosi adsviiy 

...... , 

The fsssdijfii actsvky cfetosfnirtaiiof! rrsethod W3.s ^js^sd c-n Ukj digestfOf) of a cJjjrjyrhyS cssesn (DMC) 
sokjiiofi by jh« pfQfeoiy-sk; SfisyresSi TVi$ pdsTiary amisio jjrc-yp^s iofingd as iMs precsss i^aet: mih 

.tihat ciisitgs in absorbaf^ca par tfms mlt cm b§ caicuistsd, 

Strsi:^ ins? detgrgetjt rfiighisoofem pc«spoi>rid8 witfs ptteafy amsfse gfoisps. ss t-ecgssary fe^xamifie 
ihss ffisks cofr«iti!son of ihss (M^rgsfil sSect. Coffscrfbn is madsi by mn&smag hB bKfid v&km of th& 
{5«fs xlstefgSiii snd subtracting ths? vslae from tN vaftjs s^sasuf sd as dascftbsd ates. 

the activity is dstsrmined rslatlve to a ssmpte wsich imm^distsiy si^sr pmpS5'«JtiOfi is fs'ossfi sfsd f^sps^t 
a ■sfTiperstote oi' >1Q- C miti^ iinaSysis If® activity of -his sa^npk; sist So 100%. T|ie scfsvjty of Sse 
cofiospoiiding s^fflpfes from shs ssprsgst tesi is doisfSTiinsd relatsvB fo shs t{K)% S!?mpSsf. 



TeHiperafers: 


40'O 


pH: 


8,3 








$ min. 


Measuir!n<;i fifne; 









ASS sctivilies v^pr&dsterffsii'sgd is? dup^isste, 

A k^er, /^F 28i5?t lor mMipm}, fSsscdfes!^ tiss sp^yfica! rnpjhod Is avaiiabig opprt mpussi fe EMpvo 
Nffl'disk A-S, Dsnmsti!;, wh;cS^ t'oider is hsmby i^cMed by !'8f®s«f}s«. 

The rssuit of tns storags st^iity tesi is shewp to Fig, g. Wiiai mspect to PSf sfid PS4, tf'jess Si^gyfnss 
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af« rioticeabiy stabiii^isd tefatsvs to siMllsin in M$ mpef'm&fA, on ti\» other harsd, rio s^gc? o; a 
stat>i||2ing ©fffct with fespest to is obs^rv^d, 

EXAMPLE S 

s 

Wash Psjrformarsce 



Ihs wash petlciiTftariG? IssJs aecoO'splsNiii fift gs^^^ $j)iie?3 iS>to> jj> s m{sJs;S wasf? s-J ^'O ' C, 
iso*s?fnlca%' for 10 ffiihufes, 
to As dsSergsnt § g/i of a po*dsr dsterggim was used: vi^e Dstergsr^t i. $apm, pH was ad|«st8d by 
i3,ddiijo« NaOH^iClio 18,2. T|sf5 usssj^ w^s «p;)rq>;imsteiy S ' aH psmisn Hajxteess) iw vn} tests 
ffim'fttesti m ta&te 5, for fee i-ssts j>t:«sorrf8d frs Tabte S, 6:^cJH mfer v^as msM, TJss> fexPsMssh Ssi^ypr t:&l8> 
wss 6 g fextite per itfcj of wssh iiquor. 

Tests wsi'6 pissfermet! st isasym® twvssn&sstfoas^ 0.1, O.S, t.O, sf5(1 ilO enr/sTJs 

!s pfoisjn.^. Two melepgfifJeRtsds of ^fe^^^ p«ffofnrsed fo? sadi of the fifizymeg. the resuite sSiowf) In 
TMte 5-8 am rsctsafis of th§sg tests, 

Subseqaeot to washing, ths> febdc vv&s risssd in runfirngj isp watef and sir-dtisid, TSvs p-'otssse 
ps?fo:'iTiaf!ce dstsr^nined by the chsflgs (AR) ths s-efnission st *60 nrj! fneasussd on a 
Datacpjof EifephotnefeJ? 3000* ^sifsg i^i^ rismissjO'?) lifter wash wUS? pfoftjtjse sritfiys irs^s ffTsissipn 
2{> sffer wjish Wjtfi >io proteasfe ssicied. 

I^ssufts from the wash piSffoift-ianoe tests are prssssiiM in 'i'sbiss S-B. I! is totsnd th&i M ihh vsa'^is, 
sxcspi SubtiiisifJ perform at t§sst squat to suJjtiiisis 3S8 Cwiid-type). 

S5 



S9 



Dlf^rsntisK 




















0,0.5 






1.0 


2,0 


mw 


2,4 


4,4 


7.4 


1:8:8: 


sop 


2tA \ 


Amp 


??.4 


*.4 


7.5 


18.9 








2.2 


4,8 


?.!> 


16,9 


20,& 


21 .7 


Am? 


2.5 


?>,3 






20. S 


20.a 




M 


4,g 




!6,! 


20.4 




t2mp 


If 


g:S 




6.7 


7.2 


7.0 




0.8 


2,2 


m 


SM 


M 






Claims 

1. Ab <5f«ymaif<j dstefgfent cotTiposslJOfs cofripnssRg a s!;3foi?sz-KS p!"Oleas&, in whicfj a naSyrally occufiiog 
arfiino acid rsssdos (a&sr ten pst^nsij iiaiS bain sui'SBttited v«^! a psssSins tssidus st ons os' fTiOFS 
fssssitjtsns, at wt-hicSi pssiiiersis} the dshsdraS angfes ^ -;pif^s) S)^ ^< (jssi) coftsfiMa vskm wsthiti 1si& 
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s g. Ail sn^ymatic ijet6f§S!ii comfsositSor! accbrdisg to cisi*?! i;, wh§f©i« IS'iiia fij-ets^ss s sta&jitesd 
stsbfifisifi. 

3, M sr(«ymatic cfetei^wS iS>mpc<$!So(5 aiiccsrding Ss daiiY! 2, (« whicii: Jhe st§biii^:«ii1 sw^iilissrs <sbtaifSiX( ss 
fp its Tafo^ss t sad 2 (BPN' rjumbsrs^j> or posiSphs sfjstogous hereto: 

4, Art iffti-ymafc tfetergsrrf compossliors accordfeg tes tHitn 3, »v which siibiiSsm a (jsiiifsSy ocsiysii^s) 
amsno acid jeihet sf?ari proiine) hss bsen sybsSfetSil a pfolMs resiciije at or msfi^ ol ^8 
ijasiiions; SS, 'JL U$, Vi% t8B, i 04, 242, snd 2S8 (BPN' rsymbsfs), 

rs 

$, A3: ertisyrRaSc dgtergerst C'G<fr»possfen ;K;e>:)!«Sng fo clssm 4, in wteh the ^jbiifem fefthsr comprssss ons 
m mcr® «5f the feJIOwiog substl&Sspos; 360: 780, SI7«, aSR, 1P4Y, I^OD. 128®, ISSE, 
3:3% gam aS/'B, 2&tE, a«d 

Si} 6. Ar* steymatfc d0t:«*f~§$ri;1 cSfJifibsiSfOh 4ict»rdih§ tJ> cSsim 4^5; which SiibSMiR is a sigbiifesd 
sobNfeih MS, a ^^8l>iiij:«d sbbSilisjrii 147, s sJaiiSfSzefj 

7. Asi ensyfTiSiSc defefgsht compbSf^^^ a siibSKsm h which gos or inore of the toSfcvififjg 
subStFUjiions hays bim iftfeOtei^; T38Pi S§7P; A98P, A17SP. Sr^P, A184P, and 6258P 

8. engymatic iJetergsrit Gsstspis^iSiofs aeCftfdsng to clafm 7, vyi^eroff} ths: su^jfiiissn 309, f efe- esiftssnss'S 
<Sfe> :j)r mors Ihs »wfeg gyissOiatsorts; Kg7R, ^SD, !^76D, <397N, mm, V1p4Y, HISSD, S12^<S, 
019:S£; OsqSC, ?^216$, Kg§5L, KgSiE, and y263P (BPN' (lumfesi^), 

§, A?) esiKy si^agc: d^twgsnt cars^fsosfticsn csrnpriSifjg a Stsfotiiisin 36?. if? is^hich 9hs or mare of %h& iofeyfing 
SLsbsfjUiliofiS hs«i feew ioirodocsci; T3aP; S$?P< ASSiP. A1721P, A194P, ^24^?^, snd §!^P PPN' 

ciumbsi's). 

35 10. A?? eoxymatie t^etergsrttcompcjsttloR «isc^^ its* (Mm $, <fikmmn the su^Jtilissrs §08 iurtimr eomprfses 
0«s or mors of Ifis feitasving KS7R, "^S 09?N< WR./V1(HV, Ht^D, mmSi 

m&5E, QzmC, miss, k23SL: K235a KiSam, isihij ¥263!^ pPN* riombsrs), 

11. Ah erwymslife deM'^erst cotTsposigoti-^c^ a stfS>si!isin 303 Hmng ths foRowihg matajiohs: 

KSm* -s- * A§8R -s- A1S4P* KS37R ^ ¥2a3F (BPN' rfymi^^^^ 

IS. Ai> snxymatic deSsi-gsni coiTsposstion comprising s SviisUtissr} 3Q8 hsving ihss feSiowiiig if?)«taisor!S- 
K27R * ag7N * AI94P ->-K2SSB * * Kg6 5 E 4 Y2g3F (BPN' iwmbsrs), 

4!> IS, An &(;i-y;Oiitic deisrgeni coi^ipoisliors cot'iptisirs^ s s;ui>ti!(Si!-) 309 having ths fftifewiog motaiiorfiS.;. 

14, An enzyjTsalic ijefergerit conipotsiilon corrtprfelng & ssubtiiissni jK)S having tbs foSfowing fjjiflisiof'iSi 
^eD-*-M7eD + Ht20O-s A194P * G195E*K23SL mm' mmbml 

15. M sr>?y?Efs8e detergent corr?pps5Seirco?t5pr(sm§ <s ssbtpsm SsO$ hsvrf?g ti^e fellowing myts^os^s: 

16. An snsym&^ic deteigerss somposito sompMng a sufctiiisiri 309 having ths fciiewing ffiaSasishs; 

17, An gn^yjTsafie deEscQ&Rl coropQSiisoo comprising & SiMiiisin 300 hsytfig lh« fcSScwirfg mutsSicsns; 
■^04 (597H * Ht2cb+A!MF*<s1SSE (BPN* 
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IS. An sri^ysTsatsc dsfergsnt eompcsitsoR coirsprtsr^^ 308 i^gyiifsg She folSowiog f?uttetsofis. 

IS. M srfeym&tfc defesf^ent ttomposst«)rs sofS^pfisirsg g subssgsift SSS havinig the feifeWing mijta&ng; 
W, Ab enzyrnaste deiefgont corriposiSoo comprisiijg a sofeiiSsin 309 MwSg M foltawiog rnujatjons:: 
21. Ail sri^ymatsc defeigsm compositor! eomprfclrig a subtism hsvsng ths follfivysBg mutefe^ 
gg; Art snsymstic detefgenS oempos^ite comjsti^jfsg a tySstSism 3p9 Iteviiog: iK».Mi€^«3g.-mtA8^88»;- 



Art sfisjyroatfc detefsisfrf cooi!;50sfe> compfJssng a sisijS&stn h&vinQ fee ibifewiriQ fflulaSoo; mMF 
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